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ABSTRACT
Nimesulide, (4-nitro-2-phenoxymethane-sulfoanilide), a NSAID compound has been used in human and veterinary medicine having a selective
cyclooxygenase-2 (COX-2) inhibition. Besides its potential anti-inflammatory effect, it has been reported that long term administration of nimesulide caused
hepatotoxicity in human being. In the present study in order to determine the tissue distribution of nimesulide, the albino rats were administered at a dose rate
of 4.5mg/kg body wt. once daily at regular interval through oral route for five days. After five days of dosing blood and tissue samples were collected at
predetermined intervals (6,12, 24 and 48hrs). A more sensitive and validated HPTLC analysis method was developed to determine the concentration of this
drug in plasma and various tissues such as liver, kidneys, lungs, heart, spleen, and brain. The tissue concentration of nimesulide at 6,12,24 and 48hrs postadministration were compared with plasma concentration. Nimesulide concentration was estimated to be the highest in kidneys at 6,12,24 and 48hrs post
administration amongst all tissues examined. The rank order AUC (tissues)/AUC (plasma) ratio was highest for kidney (1.73±0.4) followed by brain, spleen,
heart, liver and lungs. The present results suggest that (i) nimesulide concentration during 48hr following withdrawal, declined in a faster rate in plasma and
slower rate in tissues like liver,lungs, heart,spleen and brain which accounts about 10-18% of maximal plasma concentration (ii) in kidneys its concentration
is maintained at 85% of maximum plasma concentration at 48hr foloowing withdrawal. In conclusion kidney retains a significantly higher concentration of
nimesulide upto 2 days following withdrawal of five-day administartion in rats. It is well predicted from the observation obtained from the rat model that (i)
kidney damage could be alarming in long term therapeutic administartion to animal and man and (ii) animals and birds could be unsafe consuming the dead
animals administered with nimesulide recntly.
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INTRODUCTION
Nimesulide (4-nitro-2-phenoxymethanesulfonanilide) is a
nonsteroidal anti-inflammatory drug (NSAID) belonging to
the sulphonanilide class, and is the first COX-2 preferential
inhibitor to be marketed worldwide[1]. Nimesulide, has been
used in humans for primary treatment of patients who need a
rapid anti-inflammatory and analgesic action and the drug is
among the most prescribed NSAIDs worldwide1,2,3. Unlike
most traditional NSAIDs that inhibit both cyclooxygenase
COX-1 and COX-2 isoforms, nimesulide selectively blocks
COX-2 which is induced in inflammatory conditions3,4. The
simultaneous inhibition of COX-1 by the traditional NSAIDs
largely accounts for gastrointestinal damage and alterations
in the homeostasis functions of the prostanoids preferentially
synthesized by this isozyme5. It has been demonstrated to
cause less gastrointestinal side effects compared to classical
NSAIDs and this better tolerability correlates to its
preferential COX-2 inhibitory potency1,6. The therapeutic
effects of nimesulide are the result of its multifactorial mode
of action, which targets a number of key mediators of the
inflammatory process. The drug is considered to be a
preferential inhibitor of cyclooxygenase-2 (COX-2), since it
also exerts some degree of COX-1 inhibition7 thus blocking
the production of prostanoids, many of which are actively
involved in the inflammatory process8. However, in addition
to COX inhibition, nimesulide has other pharmacological
effects which may contribute to its clinical efficacy in many
inflammatory processes..
In pharmacokinetic study, the drug concentration in various
body fluids is measured to decide the dosage regimen for the
drug and the therapeutic window. But information about the
tissue accumulation of the drug is essential in predicting a
relationship between the concentration of a drug in other
body fluids and it’s toxicity. Also tissue residual studies are

important for drugs in animals as their tissues are consumed
by human population. A number of epidemiological studies
have been conducted on nimesulide in rat model to study it’s
tissue distribution. Neuroprotective effect nimesulide studied
in rats shows a higher concentration of the drug in brain than
that observed in in vitro models9. The concentrations of
nimesulide in the uterus (fundus, cervix), oviduct, ovaries and
plasma after 3 hrs of administration to women indivisulas at
a single oral dose of 100mg resulted highest tissue/plasma
ratio (0.5) with average tissue concentrations at 1, 2, 3, and 6
h after drug intake ranged from 0.3 to 1.8 micrograms g-1,
and plasma concentrations from 2.6 to 4.1 micrograms ml-1
suggesting that nimesulide evenly distributed in the tissues
studied10. Similarly, after 2.5mg/kg dose of nimesulide
administered orally the unbound concentration of the drug in
rat brain ranges 4-7ng/gm tissue, much larger than that is
required4. Reports with respect to tissue distribution of
nimesulide following repeated dose administartion is not
available yet to correlate its bioavailability with tissue
distribution upto 48hrs after withdrawal. Keeping in view the
use of nimesulide in veterinary practice as one of leading
NSAIDs, the present study will provide a validated HPTLC
method of analysis of nimesulide in blood and estimation of
residual concentration in different organs of rats after
continuous five days oral administration so as to predict its
residual concentration in animals used for meat and milk.
MATERIALS AND METHODS
Albino Rats
The tissue distribution of nimesulide was conducted in albino
rats obtained from NIN, Hyderabad. The study was
conducted using five groups of four rats in each group with
one group being control. The work was conducted as per
CPCSEA guidelines (regd. No.433/OVC/96) with prior
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approval by Institutional Animal Ethical Committee. All the
Rats used for the study were male and were within the body
weight range of 200 to 300 gms. The rats were fed with pellet
feed (NIN, Hyderabad) and watered ad libitum. Body weight
of the rats was recorded prior to the beginning of the
experiment.
Study Design
In Albino Rats (NIN, Hyderabad), the tissue residual study
was carried out after administering the drug and vehicle
orally once daily for five days to rats in test groups and
control groups, respectively.
Drug administration
In Albino Rats, the tissue residual study was conducted using
all the five groups of rats each containing four rats at Lab
Animal experimentation room of Department of
Pharmacology and Toxicology, College of Veterinary
Science and Animal Husbandry. The Rats were administered
nimesulide at dose rate of 4.5mg/kg body wt. once daily at
regular interval through oral route for five days. After five
days of dosing blood and tissue samples were collected at
predetermined intervals (6,12, 24 and 48hrs).
Blood sample collection from rats
Blood samples from the rats were collected into heparinized
tubes at predetermined intervals from heart. Animals were
anesthetized in saturated ether chamber and restrained in
dorsal recumbency. The needle was inserted under the
xyphoid cartilage slightly to the left of midline at a 20 to 30
degree angle from the horizontal axis to the sternum to enter
the heart. Blood was withdrawn slowly and transferred into
heparinized tubes immediately.
Blood Sample Processing
Blood Plasma was separated by centrifugation (3700 g, 10
min at -4 °C) within 30 min of sample collection, and aliquot
fractions were stored at -20°C until assayed. Before analysis
1ml of Acetonitrile was added to 0.5ml of plasma in a test
tube and thoroughly shaked by a vertex mixer at high speed
for 1min. The supernatant was collected, filtered through
0.22µm nylon membrane filter following centrifugation at
5000rpm for 10min. The supernatant of deproteinized plasma
samples were stored at -200c until they were subjected to
HPTLC for analysis.
Tissue sample collection
Various tissues such as liver, kidneys, lungs, heart, spleen,
and brain were collected and weighed immediately at
different time intervals. Mean body weight of the rats and the
weight of the organs used for tissue residual study were
recorded. For tissue extraction, animals were anesthetized by
intramuscular injection of ketamine and xylazine. Abdominal
incision was made with sterile scissors to expose all organs
and perfused (except brain) with PBS to remove residual
blood inside organs. Brain was perfused in deionized water.
Tissues were carefully excised, kept in ice cold Petri dish
containing PBS, cleaned with 2 to 5 ml of PBS and Buffer
solution . All tissues were then blotted with Whatman® filter
paper to make the tissues apparently dry. Each tissue was
weighed accurately and labeled properly. Mean body weight
of the rats and the weight of the organs used for tissue
residual study were recorded. Tissue specimens were stored
at -80°C and samples were thawed before processing.
Definite quantity of tissue samples were chopped,
homogenized with phosphate-buffered saline, pH 7.4 with
final concentration of 0.1gm of tissue per ml of solution. To
avoid tissue heating, homogenization was performed in an ice
filled beaker. Standards samples were prepared by adding
known concentrations of the drug to the homogenized

untreated tissues. Blank samples of these homogenates,
containing no drug, were also extracted to ensure the absence
of interfering peaks. Precipitation of proteins was carried out
by addition of 1 ml of acetonitrile to each of the sample tissue
homogenate and thoroughly mixed for 1min vertex shaker.
Then the samples were centrifuged at 5000rpm for 10min,
supernatant was collected, filtered through 0.22µm nylon
membrane filter. The filtrate was subjected to analysis in
HPTLC.
Nimesulide assay in blood and plasma samples
Analysis was carried out by HPTLC using Camag linomat 5
model operated by WINCATS planar chromatography
manager. Plasma samples are prepared using previously
described method with little modification11. About 15µl
sample was taken in the Hamilton syringe for spraying on the
TLC plate. The glass plates(20×10cm) pre-coated with silica
gel 60F254 (layer thickness 0.2mm) were used. Samples were
sprayed onto the chromatographic layer from the tip of the
syringe needle. The syringe volume was 100µl.The gas used
for spraying was nitrogen (60-90psi).The stage movement
was controlled so that the sample was uniformly distributed
over the entire length of the band. The samples were streaked
in the form of narrow bands of 6mm with 10mm from the
bottom edge and 10mm from the margins. The application
volume was 8µl.The distance between the tracks was
adjusted basing on the number of samples applied. The
mobile phase was selected basing on polarity of the of
analyte. The mobile phase used was a combination of
cyclohexane and ethyl acetate (60:40,v/v). The
chromatogram was run upto 90mm and its development was
carried out in CAMAG twin trough glass chamber
(20×10cm) saturated with the mobile phase. The developed
plates were air dried. The analysis was carried out in TLC
Scanner3 in absorbance mode. The slit dimension was
6.00×0.30mm and detection wavelength was 220nm.Data
resolution was 100µm/step.The source of radiation was
deuterium lamp. The scanning speed was 20mm/sec . The
peak areas and Rf values were noted for subsequent
calculations. Documentation was done in Camag Reprostar 3.
Nimesulide assay in tissue samples
The filtrate of tissue samples were applied to the plates at a
volume of 8µl in the form of narrow bands of 6mm with
10mm from the bottom edge and 10mm from the margins.
All the test samples were applied to the plates as narrow
bands. Same mobile phase and similar method of
development of chromatogram was carried out. Scanning was
carried out in TLC Scanner3 in absorbance mode at 220nm
wavelength. The peak areas and Rf values were noted for
subsequent calculations. Documentation was done in Camag
Reprostar 3.
RESULTS AND DISCUSSION
Calibration curve for nimesulide in rat blood plasma
The calibration curve constructed for nimesulide in rat blood
plasma spiked with varying concentrations of working
solution of nimesulide to obtain final plate concentration
within the range of 0.3ηg/spot to 300ηg/spot has been
presented in fig 1. The concentration of working solution in
ηg/spot and the area of the resultant peaks in AU has been
presented in table 1. The concentration Vs area data showed a
good correlation with correlation coefficient of R2 =0.998.
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Figure 1: Calibration curve (concentration Vs area) constructed for
nimesulide in rat blood plasma. X-axis represents concentration in
ηg/spot and Y-axis represents peak area in AU. The linearity of the
curve has been expressed as R2 = 0.998.
Table 1: Mean peak area in AU against the calibration concentration
(ηg/spot). The peak area in AU has been expressed in (Mean ± SD)
Peak Area (Mean±SD) in AU
Concentration in ηg/spot
0.3
59±2.330
109±1.101
3
30
690.56±14.45
300
4995.83±34.063

Plasma and tissue concentration of nimesulide after 5
days repeated oral dosing in rats
The chromatogram and the mean concentration of nimesulide
in plasma, liver, kidney , spleen, brain, heart and lungs at
6h,12h,24h and 48h after consecutive five days
administration to rats were compared in fig 2 and table 2.
Similarly, fig 4 represents the mean percent maximum

plasma concentration in different tissues. The highest mean
concentration was observed in kidney followed by liver,
brain, spleen, lungs and heart in a decreasing order. In the
kidney a highest concentration of 11.71±0.31µg/g wet weight
tissues was observed at 6h and a lowest concentration of
10.07±0.27µg/g was observed at 48h. In the liver a highest
concentration of 2.11±0.05µg/g wet weight of the tissue at 6h
and a lowest concentration of 1.35±0.03µg/g wet weight of
the tissue was observed at 48h. In the brain a highest
concentration of nimesulide was found to be 2.4±0.06µg/g
wet weight at 6h and a lowest concentration at 2.07±0.05µg/g
at 48h post administration. In the spleen a highest
concentration of 1.81±0.04µg/g wet weight of the tissue was
observed at 6h and 1.58±0.04µg/g wet weight was observed
at 48h post administration. In the lungs a concentration of
1.79±0.04µg/g wet weight of the tissue at 6h and
1.29±0.03µg/g wet weight of the tissue at 48h were observed
after nimesulide administration. The concentration in the
kidney was observed to be 3.67 times higher than the plasma
concentration at 48h post administration. The concentration
of nimesulide in plasma at 48h was 1.29, 1.73, 1.32, 1.97 and
2.12 times higher than it’s concentration in liver, spleen,
brain, heart and lungs, respectively. The semilogarithmic plot
of nimesulide in plasma after five days repeated oral
administration of the drug has been presented in Fig 3.The
mean tissue penetrability of the drug expressed as AUC
tissue/AUC plasma for all the six tissues in all the four
groups of rats has been presented in Table 3.

Table 2: Plasma (µg/ml) and tissue concentration of nimesulide (µg/g wet wt. tissues) in different organs after 5 days oral administration of
nimesulide at 4.5mg/kg BW dose. The values has been expressed as mean±SE, n=6-8.
Time(h)
Liver
Kidney
Spleen
Brain
Heart
Lungs
Plasma(µg/ml)
6
2.11±0.05
11.71±0.31
1.81±0.04
2.4±0.06
1.71±0.04
1.79±0.04
12.76±0.50
12
1.69±0.04
11.37±0.3
1.71±0.04
2.21±0.05
1.71±0.04
1.49±0.04
7.18±0.45
24
1.39±0.03
10.62±0.28
1.69±0.04
2.1±0.05
1.42±0.03
1.48±0.04
5.27±0.37
48
1.35±0.03
10.07±0.27
1.58±0.04
2.07±0.05
1.39±0.03
1.29±0.03
2.74±0.67

Figure 3: The semilogarithmic plot of nimesulide in plasma at 6h,
12h,24h and 48h after five days repeated oral administration of the drug
in rats at a dose of 4.5mg/kg BW

Table 3: Ratio of Area under the curve (AUC) of tissues to that of
plasma after 5days Oral administration of nimesulide
Organ
AUC Tissue/AUC Plasma
Liver
0.25±0.01
Kidney
1.78±0.14
Spleen
0.27±0.02
Brain
0.35±0.02
0.25±0.02
Heart
Lungs
0.24±0.01
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Figure 2: Chromatogram of peaks showing Nimesulide in tissues of rats
administered with Nimesulide for 5days orally.The tracks represent the
concentration of nimesulide in liver,kidney,spleen,brain,heart and lungs
tissues of rats at 6h,12h,24h and 48h after the last dose.The tracks 1 to 4
represents liver tissue,5 to 8 kidney tissue,9 to 12 spleen tissue,13 to 16
brain tissue,17 to 20 heart tissue and 21 to 24 represents lungs tissues of
rats at 6h,12h,24h and 48h, respectively.
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Figure 4: Mean percent maximum plasma concentration in different
tissues at 6-48hrs after five days repeated oral administration of the
drug in rats at a dose of 4.5mg/kg BW

Page 173

Parija Subas Chandra et al. IRJP 2012, 3 (10)
In the present study the major observations are (i) Nimesulide
estimation in plasma and tissues are well validated by
HPTLC methods, (ii) its concentration declined to 15-20% in
plasma, heart, brain, spleen, liver, lungs and to 80-87% in
kidney during 6-48 hrs following withdrawal (iii) a higher
tissue penetrability (AUC kidney/ AUC plasma) of nimesulide
was observed in kidney followed by brain, spleen, heart,
liver and lungs.
Tissue distribution studies are an important component in the
non-clinical kinetics program. For most compounds, it is
expected that single dose tissue distribution studies with
sufficient sensitivity and specificity will provide an adequate
assessment of tissue distribution and the potential for
accumulation. Thus, repeated dose tissue distribution studies
should not be required uniformly for all compounds and
should only be conducted when appropriate data cannot be
derived from other sources. Repeated dose studies may be
appropriate under certain circumstances based on the data
from single dose tissue distribution studies, toxicity and
toxicokinetic studies. The studies may be most appropriate
for compounds which have an apparently long half-life,
incomplete elimination or unanticipated organ toxicity. In
view of the toxicity particularly in liver reported in human
due to long term administration of nimesulide, it would be
important to know its tissue distribution in different organ of
rat.
In our previous study the estimation of nimesulide in goat
plasma has been well validated while conducting its
pharmacokinetic profile12.
Nimesulide concentration
calibration curve in rat plasma (fig.1) exhibited a clear cut
linearity (R2 = 0.998). Similarly, following five days
administration, the nimesulide concentration plotted against
time also showed linearity (R2 = 0.933). In rat plasma the
measurement of nimesulide concentration in plasma using
HPTLC method is well validated.
Few works have been conducted to demonstrate the tissue
distribution of a countable NSAIDs. Tissue distribution
studies have revealed that maximum concentration of
paclitaxel attained in spleen, lung and liver with no
accumulation in heart suggesting that it is less cordiotoxic13.
Similarly, Celecoxib is well distributed to tissues as indicated
by most tissue to plasma ratios greater than one for most of
the tissues examined in the tissue distribution study. The
distribution to tissues is rapid with the maximal concentration
occurring in most tissues at about 1 h. The highest
concentrations of radioactive celecoxib were found in the GI
tract14. In our present study it was observed that the tissue
concentration of nimesulide in plasma reduced in a faster rate
during 6-48hrs following withdrawal as observed in case of
other NSAIDs. A slow decline in its concentration in liver,
spleen, brain, heart and lungs together with tissue to plasma
ratios (AUC tissue / AUC plasma) less than one strongly
support that these tissues retains a low and nontoxic level of
nimesulide following withdrawal of repeated administration.
In contrast, tissue to plasma ratios (AUC tissue / AUC

plasma) greater than one for kidney strongly suggest that
presence of toxic level of nimesulide after withdrawal
following repeated administration may result in
nephrotoxicity during long term administration. A highest
tissue/plasma ratio (0.5) for nimesulide has been measured
in the uterus (fundus, cervix), oviduct, and ovaries of women
individuals undergoing hysterectomy following 6hrs oral
administration @ 100mg supports that it is evenly distributed
in these tissues10.
CONCLUSION
Nimesulide can be detected in nanomolar concentration in rat
tissues and plasma by validated HPTLC method. In rat
nimesulide is evenly distributed in plasma, liver, spleen,
heart, brain and lungs up to 48hrs after withdrawal following
5days repeated oral administration. A significantly higher
tissue penetrability of nimesulide in kidney could be
attributed to its nephrotoxic effect in prolonged
administration.
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